Acute and long-term nutrient-led modifications of gene expression: potential role of SIRT1 as a central co-ordinator of short and longer-term programming of tissue function.
Environmental factors can influence the acute and longer-term risks of developing diseases, including type 2 diabetes mellitus and cardiovascular disease; however, the underlying mechanism remains elusive. Increasing evidence suggests that these effects can be achieved by modification of metabolic gene expression. These include acute changes in histone methylation, acetylation, phosphorylation, and ubiquitination and longer-term DNA silencing elicited by DNA methylation. Thus, an increased risk of disease may reflect acute or chronic stable modification of genes that regulate nutrient handling, leading to altered nutrient utilization (increased lipid oxidation at the expense of glucose utilization) and/or changes in the balance between nutrient storage and energy production, thereby favoring the development of obesity. The review addresses the hypothesis that early-life epigenetic programming of gene expression could be mirrored by changes in acute function of nuclear receptors, in particular the peroxisome proliferator-activated receptors, achieved by enzymes that are more conventionally involved in regulating DNA methylation and post-transcriptional modification of histones. Emphasis is placed on the potential importance of the protein deacetylase sirtuin-1 as a central co-ordinator.